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SATURATED HYDROXAMIC aCIDS:

Concerning methods of separating and determining the individual fatty
scids of a mixture of fatty acids obtained from natural oils and fats,
there hazve been since the earliest times of chemical interests in fluts
muny studies and proposals made; however there are still faults to be
found in the present methods and suggestions and no ideal method can
be discoveredi

In order to separate the highly-unsaturated aclds found in the un-
usually rich supply of fish oils in Japah and to determine the chemical
composition of these oils, it is especially imperative that a method
of purifying and isolating them be found.

as 10ng,as even a single acid cannot be isolated as a simple crystal—
1ine derivative then complete reliance cannot be placed on the
present. widely employed separition methods which depend upon
bromidization and distillation at decreased pressures and fixed temp—
eratures. - '

with the object of contributing even a little to this field of in-
quiry the authors cuused hydroxylamine to react on fatty acids;
because the hydroxamic acids whih they ebtained thus are crystal-
line substances they made use of this discovery and proceeded to
carry out basic experiments on these muterials,

In order to obtain hydroxamic seids one may use the method of deriv—
ing it from acid anhydrides or zcid chlorider, amides, and esters of
[atty acids; the authors however experimentec chiefly on esters or
flycerines in order to prepare it directly from fatty acids.

The reasons that we thought it advantageous to separate and determine
chemically fatty acids in the form of hydroxamic aclds are as follows:

L~ 'lhey .can be obtained as crystols of high melting point from any
fatty acids,

2~ They easily combine with metals to form salts and therefore tuey
can be prep-red in pure {crm.

4— They show sensitive color reactions of red and violet with ferric
perchlorides; therefore one can determines the formetion of hy—
drox.mic uscids by this .nd ziso one cun reudily detect the com—
pletion of unalysis or dissolution.

L— Une cun differentiate their solubilities for various solvents by
saturated or unsaturcted scids or by the number of carbon chains.

5. 1t is convenient for obtuining especiully pure isol:ted [atty
.cids; it is convenient also for comparing various other deriv-
wtives used in determination methods, for example derivatives of
FuaCHITRU /T.N. possible vhenathyl etc./.

The following reacticon formulus describe the operations:

4&0 4NOH
ig.C + NM2OH.HCL-+ZC2H50Na~a~R.C\ -+302H5OH4~N&01

\. YN =
OC2H5 ONz

- e D -
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Actually the molecular Tatio TolTowsT 15 CImE=

ebter: NHZOH.HCL:Na equals 1: 1,1: 2.1

The fatty acid ethyl ester is dissolved in anhydrous ethanol; to
this is added an anhydrous methanol. solution of hydroxylamine
chlerate salt; into this mixture.is allowed to“drop an_anhydrous
ethanol solution of sodium ethylate which was preparéd before-
hand; then the mixture is set aside for 24 to 28 hours at room
temperature.

If especially great care is taken to guard against water then it
is félt that the reaction will proceed quantitatively. )

The sodium chloride thus formed will for the greater part be

- peutralizeéd first by a chlorate of ethanol and then in an cthandl
solution of glacial acetic acid, It is neutralized until it is
only slightly acidic with respedt to methyl orange or Congo red;

' then immédiately it is mixed with water and cooled in ice,

Then the isolated hydroxamic acid is caused to crystallize.
Furthermore, in order to recrystallize it in various solutions
or in order to purify it further, then an ethanolsclution of
neutral copper acetate is added to the ethanol solution of
hydroxyamic acid causing a copper salt to precipitate; after
washing it is suspended in ethanol and is analysed with sul~
furetted hydrogen and again free hydroxamic acid is obtained,

EXPERIMENTS®
BEEEN-/Possible BN, i.e. Betu Normal / hydroxamic acid

o dissolve 1.5 g of NH,OH.NCL into 70 cc of anhydrous methanol;

add 300 cc of anhydrous ethanol; and then finally we add to the
solution 7.3 g of ethyl ester of B.N. acid. A ‘

Separately we dissolved 1.1 g of metudlic sodium in’lOO ce of
anhydreus methanol; then we added this: to the above-mentioned
alcoholic mixture of NHZOﬁ;NCI and ethyl ester of B.N.acid

while stirring the mixture. The white precipitate that is
immediately formed is ordinary table salt. By tightly sealing

the container we guard against the entrance of moisture; further-
more we prevent the decomposition of the ethyl ester of the B.N.
acid; the result is heated to about 30°Centigrade and is kept
continuously stirred and then finally set aside. '

uuﬁioﬁiy'a white crystalline precipitate is formed.

we take o small amount of the test material and make it slightly
scidic with some glacial acetic acid; when we add a few drops of
ethanel solution of ferric perchloride the test material turns a
beautiful red-purple color.

5
. RESTRICTED
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after two days the material is cooledy the. prec1p1t te resulting
from the cooling is then filtered out; then the precipitute is
washed and dried.The filtered liquid shows almost no color re—
action with an ethanol soluticn.qf ferric perchloride.

The sodium salt of hydroxmec acld is almost 1nsolugble in Chlllud
alcohol,

The dried precipitate is for the. most pert neutralized in ethanol

by ethanvl-—hydrochloric icid; furthermore it..shows slight acidity
with Congo red in ethunol glucial ucetic azcid; it is slightly héat—
ed .nd then qulckly chilled; with the uddition of cold water complste
prec1p1tdtlon is brought ;bout finally it is filtered, washed

with water, and dried.

It cannot be dissolved even if it is washed in mther' the amount
-.omuuwdloél+9<%%)

It is recrystallized for the second time fromA4nhydrous 41vohol
‘its mwltlnp point is 112.5°,

It is soluble when heated in methyl and ethyl aleohols; soluble
only with difficulty in zcetone; 2nd is insoluble in water,
ether, and petroleum ether.

ANALYSIS:

actual welcht of test naterias @ Z.9ik T
atmospheric pressure s 752.2 mm
L€mperature 2169

nitrogen t 3,950 (€02 eed

the tica o) : H O~ eQaN
theoretical >rmula, H “LghASLZL

bt
theoretical value of nitrogen :  3.94%

when a surplus of an ethencl soiuticn of noutral copper acetate
is added to the #thanel solution, t ere is. fermed a lurge volume
of green precipitate.

(2) Arachic-hydroxzmic Acid

The ethyl ester of arachic zcid is dynth'sjzxd from” stearic .cid

in the following steps: That is, stearic acid -~ ethyl ester
stesryl alcohol —— ilodized stuuryl --—» steuryl milonic aecid -
dicthyl cster -— ste.ryl malonic acid ~——s.aruchie >c1d-w~»'

arachic acid bthyl_ ester,
Thc'Produotion of arachic Hydroxﬁmic'Acidi

O 3 g of NHPJH Hbl 1.0 g of aruchic acid ethyl ostur oVﬂthuSlZLd
w5 above (melting point 500), 0.2 g of metillic sodium, 40 cc of
methanol and 240 ce of anhydrous ethanol: therd is o reaction com—
pletely similer to-that in the cuse of B.N. hydroxamic 2cid;0,85

g of arachic hydrox:mic acid is obtained (92%); melting DOlpt is
1090 .

ot

=l -
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ft‘isﬁfegryéfaliEZQd'a secend time and the melting point is 109,5 to
LAA00, ‘ , S .
aNALYSIS:
actual weight of test material 3,793 mg
atmospheric pressure : 761.5-mm -
temperature : 14.5% ¢
nitrogen i Deee o ooon T 204139 co
percent of nitrogen .. : bo2R%. . .
theoretiCaL“formula“] i : C2OHA102N o

-theoretical pefcen%

theoretiéul“pérééﬂt‘df‘hitrogen v L,28%

For varieus solvents, this chemical has roughly'the solubility
as BEEENTO /possibly an grror for B.N,/Hydroxamic acid,

_;P(3)-,Sbg@r@g;Hygrdﬁgmig_Acid:_,

! VBtedrid actd ethyl ester 10.4 g in amount, 2:55 g of NEoOH. HCL |
50 cc of anhydrous methanol, 200 cc of anhydrous ethanol, and 1,6 g

of metallic sodium; the reaction is similar to that of the above-
mentioned Arachic hydroxamic acid; the resultant crystals dissolve
in ethyl alcohol; it is cooled by the addition of petroleum ether;

sob s when it is reécrystallized we obtain 8.7 g (92%) of ‘a larg: mass of
... white aculezte crystals whose melting point 1is 106046 :106,5°, -
- If+it is recrystallized a second time from ethanol: -petroleum ether,
then we find its melting point is. 106,5%o0 107°(according to -
- Morelli and Lewis it is 104°). 8 SR T R

ANALYSIS:

actual weight of the test material G T 24252 mg
amount of carbon dioxide = - . : 5,963 mg. o4
amount of water .- - " Lo 24T mge s BT e
. percent of carbon. .. : S 7220% -ﬂﬂ“Jfﬁf"lil .
percent of hydrogen : : 19529 cr i L TvE b
: theoretical formula o tCpgH 0N T SEA
theoretical percent of carbon_ S g
+heoretical percent of hydrogen s 12,46 %
actual weight of test material : 3441 mg
atmospheric prefsure 752, T mm oo
temperature R et 16,00 C
amount of nitrogen . : o 0,14 cc (L T72%)
theoretical foqmula'_“;. g : C1gH3702N

I’

“ of hydrogen t L8 %
Stearic hydroxamic acid-easily dissolves when warmed- in alcohol
and acetone; it is insoluble in petroleum ethér, and’ water.

(4) palmitic hydroxamic acid : =~ =

‘Ethyl esters of palmitic,acid (melting point 24°) in the amount’

14.2 g, 4.2 g of NHpOHHC1l, 80 cc of anhydrous methanol, 2,5 g
of metallic sodium, all in 220 cc of anhydrous ethanol; the reaction
is entirely similar to that of stearic hydroxamic acid’:

S
RESTRICTED
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dn carrying out the oper.itions we obtain 1z. 6 g

palmitic hydroxamic acid.

(yield 93%} of

It is recrystallized three times from ethyl alcohol petroleun ether;

melting point is 102.5°.
ANALYSIS:

actual values as determined:
L]
weight of the test matericl
atmospheric pressure
temper:ture -
amount of nitrogen

theoretical values:
formulA
“mount of nltropbn in o@rCtnt

The solubility of palmitic hydroxami
for the most part similer to stearic
lorelli and Lewis 1ts melting 301nt
" the néte ut the end. )

(5) Jyrlstlc Hydroxgmuc aecid:

Myr istic neid cthyl ester in the amo
/Bmm), - 3.3 g of NH,OH.HCL | 40 cc o

metzllic sodium, and 140 cc of anhydrous
‘recetion with palmitic hydroxamic acid.

in a manner similar to a
After two days the reacting solution
tent with ethenel hydrochleric acid;
respect to Conge red by ¢thenol-glac
pletely dissolved; the hydroxamic ac
the wddition of co]d water is comple
of crystuls; then it is Tiltered, wa
It is dissolvad ih & swmall quantity
cooled by the addition of putroluum
cd out; washed with petroloum ebher
hydTOX';lC acid whose multing p01nt
This oper tion is CleL\j'OUt simile
melting point is 98 to 92,59,

ANaLYSIS:

actual valugs obtained: )
.wwjght of the test material
awtmospherit pressurc

temperature,
amount of nitrogen

_thporHtlc L values:

formula )
amount of nitrogen in percent

(6) Lauric Hydroxamic acid:

VK%)”NHQOH,HCl,ihTﬂh@ qm@uﬁf of 0.7 g,

: 4.3L1 mg
755.1 mm
15,00 ’
0.201 cc (5 277)

Cq6H3302N
5,16

¢ acid in the various solvents is
hydroxamic acid. {iccording to
is 990 and 1000 respectively; see

unt 10,5 g (mwltlng p01nt is 1570

f anhydrous mcthancl, 2.4 g of
ethanol are causéd to react

is neubralized to & gre.t ex—
it is mede slightly acidic with
izl acetic acid and then com-—
id resu.ting by the cooling und
tely precipitited out in the form
wshed and dried.- ’
of anhydrous ethzrnol und heated;
ether; recrystallized and filter—
wnd finaily 8:6 g of myristic
is 980 is obtained (95%).
rly two tlmus :nd recryst.llized:

750.6

._5?iéi?cil<5.57%x 

ClqugozN
5.76 '

2.0 g of Lauric acid éthyl

i3

diw

[
9]

TRICTZD

Approved For Release 1999/08/25 CIA RDP78-03109A000500010002-2




: .

g

ApproVed For\ReIease 1999/08/25 : CIA-RDP78-03109A00050001000‘2-2

CPYRGHT 7 mesTRIOTED

éster (boiling point 132 to 133°/8mm), 50 cc of anhydrous methanol,
0.43 g of metcllic sodium, 150 c¢ of aunhydrous ethanol are caused
to react as in the case with lMyristic hydroxamic acid,

gven after two dayé there is little that can be thought of as 2
precipitate of a sodium salt of hydroxamic acid; the reacting
solution shows reaction with ferric perchloride. :

The reacting solution is for the most part neutralized by etharnol
hydrochloric acid first} theén the ordinary teble salt that is
formed is filtered out; the remeining filtered solution shows
slight acidity with respect to Congo red in sthanol~glacial
.cedic acid; when one adds an e¢xXcess solution of neutral copper
acetate ethanol, then there is formed a large quantity of green
amorphous precipitate, The precipitate is filtered out and then
washed in dilute ethanol; it is again suspended in ethanol and
hydrogen sulfide is passed through it; the copper separates out;
and finally copper sulfide formed is filtered out. The filtered
solution remgining is then purified of its color by passing
through bone charcoal; it is concentrated until crystals appear
at low tempersture (below 50°) and decreased pressures; further— .
more it is cooled by the addition of petroleum ether and is
caused to precipibate out as crystalse.

Once more it is dissolved in a small quantity of ethanol; crystazls
are formed by ths addition of petroleun ether; the resulting hydro-
xamic acid has a melting point of 947 ; the amount pbtained is 1.5
g (85%).

(b) Lauric acid ethyl ester in the amount of 10,0 g NHZO}{.Hﬁl
in the amount 3.1 g, 60 cc of aphydrous methanol, 2,0 g of
metallic sodium, all in 140 cc of anhydrous ethanol, the re-
action is as in case (a) above.

The reacting solution is neutralized in a cool solution of
ethanol hydrochloric acid; the ordinary table salt is filtered
out.,.

The filtered solution is concentrated at low temperature and at
decreased pressures; furthermore, it is made slightly acidic
with respect to Congo red in ethanol—glacial acetic acid.

It is rapidly cooled; precipitated out completely in crystalline
form by the addition of cold water; then filtered, washed in
water, and dried,

Tt is again heated and dissolveéd in .a small quantity of ethanol;
cooled by the addition of petroleum ether; made to precipitate

in crystalline form; then filtered, and washed in petroleum ether,
The quantity obtained is 8.2 g (94%) »

Furthermore it is caused to crystallize a second time in ethanol
petroleum ‘ether; Lauric hydroxamic acid is obtained whose melting
point is 94° C+ «

+ (The melting point according to Lewis is 82.59; see note at the end.)

Approved For Release 1999/08/25 : CIA-RDP78-03109A60'0500010002-é
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ANALYSTIS:
' ACtual'Valucs as . méasured:

weight of the test material 3,580 mg

atmospheric pressure 7504 mm
temperature 15.50¢
amount of nitrogen 0.205 cc (6.46%)

theoretical “values:

formula R CyponpsUph.™
amount of nitrogen in percent 6,51

Lauric hydroxamic azcid is quite soluble in ethahol, methanol and
acetone; it is insoluble in petroleum ether and water; and it is
soluble in ether.

(7) Capric Hydroxamic acid:

(2) Capric. dCld ethyl ester (b011¢ng point is 244 to 5450 C) in the
amount - 2.5 .grams, NH,OH. HCl in thec amount of 0.9 gram, 50 cc of
anhydrous methanol., metallic sodium in the smount of'O.5 gram, all
in 150 cc of anhydrous sthanol; from this resction is obtained 2
grams (85%) of capric hydroxamlc acid of boiling point €8 to £8.,5¢
U, as in the above reaction {(a) with Lauric hydroxamic acid.

(b) Capric acid ethyl ester in the amount of 10.0 grams, WHyOHHC1
in the amount of 3.9 grams, 80 cc of anhydrous methanol, 2.5 grams
of metallic sodium, all in 14C cc of ethanol; the re dCthH is similar
to that of (b) with Lauric hydroxamic acid; propurly treated the
solution. yjelds capric hydroyimlc acid, )

The amount obtained is 8.4 grams (90%).
The washed filtered solution presents a red color in a solution of
ferric perchloride; it will dissolve in a comsiderable quantity

of water.

It is crystallized o sccond time from anhydrous cthanol petroleum
wbher; the resultant has o nélting point of 88 to 88,50 C,

-CGapric hydroxamic acid is readily soluble in alcohol and dcetones
1t is scluble only with dif ficuilt in cther; it is insoluble in
petrolsum ether; ’ ' : :

. aNALYSIS:

actual values as obtained fcr the best material;

weight 2.736 mg
amount of carbon dioxide  “6.405 mg
~amount of watur o 2.790 ng
percent of . carbon ~ 63.83 4
percent of hydrogen 11041 %

theoretical values: o v v '
formula CqoHp1 00N

-8 -
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percent of hydrogen 64.11%
¢
Q sctual values as obtained for the test material:
N welght 2.845 mg
4 _ atmospheric pressure 751.8 mm
' ' temperature 16.0° C
amount of nitrogen 0.195 cc (7.73%)

theoretical values:

weight 11.31 mg
amount of nitrogen T8 %

(8) Caprylic Hyﬁrokamic Acid:

- (a) Sthyl ester of caprylic acid in the amount of 3.4 grams
(boiling = point 206. to 2070), 1.6 gram of NHpOHHCL, 50 ec of
anhydrous methanol, 1 gram of metallic sodium, and 150 cc of
anhydrous ethanol; the reaction is similar to that of (a) with
capric hydroxamic acidy then it is treated; a copper salt is |
released; finally 2.6 grams of caprylic hydroxamic acid is ob-
ta}ned whose melting is’78.5 to 79° ¢, The amount obtained is
80%. :

(b) Caprylic acid ethyl ester in the amount of 9.3 grams, 4.5
grams of NHyOH.HC1l, 80 cc of ahydrous methanol, 2.8 grams of
metallic sodium, and 140 cc of anhydrous ethanol; the reaction
is similar to that above. ‘

-
The reactimg solution shows no precipitaﬁe at all except for the
precipitation of coumon ordinary table salt,
The sodium salt of the caprylic hydroxamic acid which is produced
is completely dissolved. After it is treated in a manner similar
to that- in case (b) with capric hydroxamic acid, 7.6 grams of
caprylic hydroxamic acid is obtained. (89%),
It is recrystallized a second time from ethanol, petroleum, ether
or cthyl alcohol etherj the melting point of the crystal is 78.5
to 79° C,
ANALYSIS:”
actual values: .
© weight 3,179 mg y
air pressure 755.3 mm :
temperature 15.0° C
nitrogen 0.24L9 cc (8.92%)
_ ‘theoretical values: '
|13 : » formula Cgﬁ1702N
nitrogen . 8.80 %
’ Caprylic hydroxamic acid dissolves readily in alcohol and acetone;

it can dissolve to a considerable degree in ether and water; and
will not dissolve in petroleum ether at all, '

-9-=
RESTRICTED
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(9) Caprenic /Caproic/ Hydroxamic Acid:

(a) Ethyl ester of capronic acid (melting point is 164 to 165°C)
in the amount of 4.5 grams, NH,CHHCL in the amount 2.4 grams, 70
cc of anhydrous methanol, 1.5 grams of metallic sodium, and 130 cc
of anhydrous ethanol; the reaction is as in the previous one.

The reacting solution releascs a copper salt as in (a) with caprylic
hydroxamic acid; 3.4 grams of capronic hydroxamic szeid is finally
obtained (83%).

(b) iithyl cster of capronic scid in the amount of 14.4 grams, 7.7
grams of NHpOH.gCl, 100 cc of anhydrous methanol, 4,9 grams of
metallice sodium, and 200 cc of anhydrous methanol:; the reaction
is similar to the above. ’ '

The reacting solution shows no precipitate except common table salt.
Two days later it is cooled and neutralized for the most part in
cold ethunol hydrochleric ascid; the solvent is almost all distillad
awey at comparatively low temperatures and decreased pressures; taen
a small quantity of water is acded; it 18 cooled; made slightly
acidic with respect tec Congo red in acetic acidy finally extracted
several times in ether. \

The ¢ther extracting solution is dried with anhydrous sulfate of soda
and then the great part of the cther 1s distilled away; then it 1is
cooled by the addition of petrolesum ether; finally the hydroxumic
acid precipitates out in a crystalline form. It is filtered and
wzshed in petroleum ether.

The quantity obtained is 11.2 grams (85%).

In both (&) and (b), the msteri ls are recrystallized twice in
ether and netroleum ether. The melting points are 63.5 to 64° C.

ANALYSIS:

actual values:
welght of the test material 3,654 mg

atmospheric pressure 796,11

temperature ' 14,59 C

amount of nitrogen 10.50% (0.335 cc)
theoretical values: .

formula . 06H13CQN

amount of nitrogen : 10.687%

Capronic hydroxamic uzcid is readily soluble in acetone, alcohol,
ond ether; it is soluble somewhat in water; it is not soluble
in petroleum ether.

(10) futyl Hydroxamic acid:

(a) sthyl ester of butyric acid in the amount 2.8 grams .(its
boiling point is 198 to 199° €}, 1.7 gram of NHmON.KC1, 50 cc of
anhydrous methanol, 1.1 gram of met=llic sodium, ancd 160 grams of
anhydrous ethancl; the reuaction is .s previously described.

~ 10 -
RESTRICTED
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Copper salt, as in the case (a) with capronic hydroxamic acid, is
released; the ethanol is distilled away at comparatively low tem -
peratures and at decreased pressures; we finally obtain a sticky
brown-colored substance. LY

The color is removed with difficulty by béne charcoal and finally
the color becomes a pale yellew, : e

When it is cooled by a refrigerant it beggm@§_semi~hard‘bgdy;
however, it does not crystallize. oo

7t dissolves in #.small quantity of acetone or ethyl alcohol;

if ether or petroleym ether is added the seqond precipitate does
not crystallize even after_repeated attemptsi

(b) Fthyl ester of butyric acid in the emount of 5.9 grams, 3.8
~ grams of NHpCH.HCL. , 70ce of anhydrous methancl, 2.4 grams of

. metallic sodium, and 230 cc of anhydrous ethanol; the reaction
: i r to the othéfs above, .’ ".n’ i _ s

fven after three days there is'no previpitate-except common |
cotable salbes .
“-8imildrly: it is neutyalized by the chloride of ethanel; it is
”f"?lighﬁly acidic with respect to Congo red in ethanol iglacial

7 adetieracidy and “at comparatively low temperatures and pressures
(- thehsolvent is distilled away. ' IR -

That which precipitates out during the distilling (chiefly
ordinary table salt) is filtered eut; when the solvent is almost
evaporated a substance of a light yellow color remains, It dis—
solves in a small quantity of anhydrous ethanol; when netroleum
ether is added d semi-liquid substance of pale yellow color.
precipitates just as in the case (a) above. We carrvied out re-
peated precipitation from ethanol petroleum ether; even when
cooled.no crystals formed.: . e

With ferric perchloride, it possesses a characteristic color re-
action of hydroxamic acid. Furthermore with-a selutic¢n of -
copper butyrate, it forms a large mass of amorphous green pre-—
cipitate; thus is formed hydroxamic acidil

If there is no water during neutralization, it will not be
completely unstable to the extent of decomposing, as was
suggested by Lewis, . U7 i

Tt is readily soluble in alcoholj it is soluble somewhat in watep
‘and in acetone; it is soluble only with difficulty in ether; and
it is not soluble at all’in petroleum. ‘

(11) Propionic Hydroxamic Acid:

Propionic ethyl ester (boiling point 99°) in the amount of 5.1
grams, 3.8 grams of NHZOH,HC1, 70 cc of anhydrous methanol, 2.4
grams of metallic sodium, 230 cc of anhydrous ethanol; ‘the
reaction is as previously carried out; propionic hydroxamic
acid is obtaired in this reaction.

— :]_1 -
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_lt is recrjstdlllzed three times from sthanol and acetone; the
, wystdl hdf a melting point of 92.5 to 93° ¢ (dCCOI‘dlng to 4. Miolati
it is 85 see the end of the document)

aNALYSIS ¢

actual values:

weight of the test material 3.974 mg
. abtmospheric pressure 757.2 mm
temperature i 12.59 C
amount of nitrogen 0.543 cc (15.77%)
theoretical values:
formula . , C3Hr0oN
amount of nitrogen 15.73%

(12) Acetohydroxamic aAcid: - ‘

dthyl ester of butyric acid (boiling peint 77°C) in the amount of 8.0
grams, 7.6 grams of NH20H,H'l. 130 cc of anhydrous methanol, 6.4 gram
of metallic sodium, and 270 cc of anhydrous ethanol; the rea(tlor is
similar to the previous cnes; acetohydroxamic acid is obtained.

That which:is caused to precipitate by the addition of petroleum
ether to the ethanol is a semi-liouid substance; however when it is
cooled it hardens and turns to a crystal. It is recrystallized from
athyl alcohol and acetone- dried in & vacum sulfuric acid desiccator
for two days; when the water of crystallization is driven off the
material then possesses a melting point of &80C (dccofdlng to q@ffmdn

it is 87 to 880; see the end of this document).
ANALYSIS:

actual values:

weight of the mdterlal

2.666 mg |

atmospheric pressure 762,%5 mm

temperature 14,0°C

amount of nitrogen 0425 ce (18.44%)
theoreticai values:

formula , ‘ woo CoHgOoN

amount of ‘nitrogen 18.66%

These twelve hydroxamic acids described above all clearly show a
viclet and red co]or reLctlon with” ferrlc perchlorlde in a solu-
“bion of ethanol,; :

Furthermore they all form, with neutral acetic acid in solution with
ethancl a large mass of amorphcus copper salt precipitate colored
preen.

also'they all reduce to the orlan l hydroxdn1c Achs by WQJHQ of
sulfuretted hydrugen. o - ,

=12 -
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NOTE: The fatty zcids used in these experiments were prepared in -
accordance with the standards of Merck and Kahlbaum or Theodore
Schuchardt the acids were esterized and then purified by re-
crystallization or distillation,

However the ethyl ester of butyric acid was prepared in pure form
by repeated distillation of ordinary market materials as sold in

the city.

we wish to express our gratitude to the Japanese Technical
advancement Society (NIPPON GAKUJUTSU SHINKOKaI), who assisted in
part by paying for the expense of these experiments.
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PART TwO: UNSATURATED HYDROXAMIC ACIDS

Concerning unsaturated fatty acids, it is possible to synthesize
meny verious derivative compounds by reactions relating to the
carboxyl radicz) and the unsaturation bond between molecules of
aliphatic acids, Y

Thus one is lexd to crystul derivative compounds which possess
definte and accurate physical constants, from unszturated fatty
acids. . .

Therefore one can fucilitate the chemical separation and determin-
ation of these acids; this is especially important from .the stand-
point of chemical studies on fatty acids. ’

The authors first prepzréd hydroxamic scids from saturated fatty
acids which possessed an even number of carbon atoms from C2 to
Cpp; then determined the melting points of the various hydroxamic
acids. ' . R

Herc in the following work we follow much the sume methéd we used,
previcusly in the preparation of hydrox mic zcids of saturated
fatty -cids of the first report; we prepured the various hydroxamic
acids of the three unsatursted fotty acids, oleic, linolic, and
linolenic ncid; their respective melting points were determined to
be 61°, 41° to 42° and 37° to 38O,

They 211 possessed a color reaction with ferric perchloride in an
aleohol solution: the color was i begutiful violet and red; more—

over ir neutral ethamol solution of copper acetéfe thére was formed

a large mass of an amorphous precipitate which was green and insoluble.

-1 -
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A1l these facts are completely similar to, thosc in- the case:; of hydro—
. Xamie. a01ds of saturated fdtty dCldS.dri Lo ,

; S AN

i o V-'In.thls method is thought that the hydroxylamlne is not dctlve at
y the p01nt of the double bond. . L .
! nv@v.~vae olelc, llnollc, and lluolenlc HydTOdelC dCldS are. all 1nsoluble

in water, They all dissolve readily in the various organic solvents
: 'such as alcohol, ether, acetone, benzol, petroleum.ether,r
chloroform, dnd carbon tetrachlorlde. . Co

The degree of thelr solublllties 1s dS follows

" oleic is less than linolic and linolid is in arn
less than linolenic hydroxamic acid. .

The sodium salts of these acids are all readily seluyble.in-aleohnl,

i when dhe compdres these facts dnd the’ characteristica-of hjdroxamic

© acids of ‘thé siturated dCld seriés descrlbed dn. the fingt spdrt, it
can be ‘thought that both the saturated ﬂdtty acld igeries zad ~the

hydroxamic acids of the unsaturated fatty a01d serles are

analyzable. MR ¥

___Concernlng the' hydroximlc acids of the unﬁaturated dCld serles,
. ond’cah refer to the 6ld réports of Morelli and Lewis (see the
note at-the end) on the oleic hydroxamic acid (melting. polnt 610),

THE EXPERIMENT

4 Oleic, linolic, and linolenic hydroxamic -acids are produced by’ the

© reaction of hydroxylamine on sodium. ethylate in an-alcohol -solvent.
with the ethyl ester; this reaction is similar to that in the case
of the production of the hydrOdelc dCld of the saturated fatty
acids,

That is to say, 1.1 mole of hydroxyldmlne hydrochlorl_ -salt i
dissolved in dnhydrous methanol; then ‘anhydrous etbdnolzls ddded
at the same ~ime -one mole of ethyl ester of the fatty dcid is. dls—
solved, . S S ,
Next we dissolve 2.1 moles of metallicr39d1um into anhydrots
ethanol; then the above-mentioned is added to an alcohol solvent
contdlnlng the ethyl ester of the fatty acid in question and
hydroxylamine hydrochloride salt; the whole solution is agitated

~-well and finglly is set dSLde fﬂr 36 “héurs - at ‘room temperdture.
All thls time the solutlon 15 kept stirred we]l..

'Upon completlon of the re;ctlon the 'solution is cooled; flrst it

H is neutralized for the most part in alcohol nydrochlorlc acid or

-in.alcohol - glacial neetic: acid (it is alkaline with respect to

Congo red); then the greater part of the solvent. is distilled

’ ‘away under reduced: pressure and at ‘as low a temperature as possible;
and finally while it is being cooled it is made slightly acidic-:

. with.respect. t6 Congo red in ethanol glacial acetic acid;.and then
when. mixed with a large quantity of cold water = crystal white
precipitate is yielded,

- 15 -
, - RESTRICTED
Approved For Release 1999/08/25 : CIA-RDP78-03109A000500010002-2



Approved For Release 1999/08/25 : CIA-RDP78-03109A000500010002-2

CPYRGHT . riﬁmEﬂﬁm

The precipitate is filtered;-.after it is washed -in water it re—
crystallized from petroleum ether, ether petroleum ether, or alcohol
petroleum ether, R RS : .

Otherwise, we add a saturated solution of alcohol of neutral copper
acetate to the test material slightly acidified ts_ ubove witn respeet
to Congo red; the hydroxamic acid thus formed is caused to precipitate
out as a copper salt; this-precipitate is separated; then it is

placed in alcohol; it is reacted upon by.sulfuretted hydrogen; then
the solvent from which the copper sulfide is filtered is distilled
away at reduced pressure and low temperatufe; finally the remaining
sludge can be prepared in pure form by recrystalligzation 4s in the
methods described above, | . L m e

Oleic Hydroxamic acid:

ithyl ‘ester of oleic ae¢id is prepared in the standard way from oleic
acid (Merck; iodine number 85,66); the product resulting from oster-
izing it alcohol hydrochlopié is distilled twice under reduced
pressure (boiling point 209 to 211°/7mm). .- . .

From 10 grams of this ethyl sster is obtained 9 grams of hydroxamic
ccid; it is recrystullized four times from.petroleum ether; fimally
we obtain 7.3 grams of oleic hydroxamic acid of boiling point 61,

ANALYSTS:

test material weight 1.945 mg
carbon dioxide 5.176 mg
water 2,064 mg
carbon ‘ 72.57%
hydrogen 11.87%
theoretical formula  C1gH3502N
theor. am't of C 72,69 %
theor. am't of 4 11.85 %
test material weight 3,080 mg
air pressure 763.0 mm
temperature 17.5°C
nitrogen 0,125 cc (4.,62%)
theoretical formula 018H3502N
theor. am't of N La71 %

Iinolic Hydroxamic acid:

We select a mixed fatty acid by saponifying by the usual stendard
methods soy beah oil (saponification number 191.6, iodine number
140.99); it is bromidized and thus tetrabromide stearate is ob--
-tained (melting point 114°); then it is esterized with zinc powder
and ethanol sulfuric zcid simultineously with debromidization,

Hydroxamic acid is prepared from 10,5 grams of the ethyl ester of
linolic acid thus obtained, in the sume manner as described above
{ the iodipe number of linolic acid ethyl esier is 159‘82)

It isvextracted three times from petroleum ether; there results 6.8
grams of linolic hydroxamic acid of melting point 41-to 429, .

- l() .
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The material is white squamate crystals.
'7* Ité”sodium salt diséoi#é%?f@aﬁi}y“in‘alcohol.

ANALYSIS: 'W

test material weight . . 2.049 mg

. carbon dioxide ' 5,510 mg
water - . “roe o 24060 m
carbon . v 73.33 % -
hydrogen 1.2, %

_“thedretical formula- . C18H330 2N
theor, am't of:C: ... 73229
theor, am't of H 11.18%
test material weight 2,329 mg
air pressure 7631 mm
temperature 17.5 °C
theoretical formula 018}5302 N

theor, am't of H hé?h%
Lirdolenic Hydroxamic Acid: :

As in the operations above, we treat linseed oil (saponification
number 189.86, iodine number'178,3); that is, by the usual stand-
srd methods we saponify the oil and thus prepare a fatty acid
compound; by bromidization we obtain hexabromide stearate (melting
point 182 to 1839); finally it is esterized #ith zinc powder and
ethanol sulfuric acid simultaneously with debromidization).

The 12,5 grams of.linolenic acid ethyl ester thus obtained (iedine
number 234.54) is caused to produce a hydroxamic acid by a re—
action similar to those above,

It is extricted three times from petroleum ether and thus we
finally obtain 6 grams of linolenic hydroxamic acid of melting
point 37 to 38°,

It is readily soluble at room temperature even in a small quantity
of petroleum ether; it also dissolves so rexdily in other solvents
even at 0°C that it can hardly be recrystallized from them,

ANALYSIS:
test material weight 2.935 mg
carbon dioxide - 7.942 mg
water 2.801 mg
carbon 73.79 %
hydrogen ' 10.67 %
theoretical formula  (CqgH370oN
theor. am't of C ’ 73,66 %
theorsam't of H .. 10:65 %
test material weight L.435 mg
air pressure SN gb 8 mm
temperature 17.5  S¢
/' i - 17 -
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nitrogen 0.19L cc‘(4.90%)4’

theoretical formula - C1gH31020

{heor, am't of N 7 Lo77%

The ethanol solutions of all the ab gve-mentioned four acids show 2

boautiful red and violet color rewction readily with ferric chloride

furthermore, they are green in an gthanol solution of copper

acetbate,

an amorphous insoluble precipitate is formed.

Oleic hydroxamic acid can be recryst.llized from alcohol dnd even

¢cther; also it is possible to recrystallize linolic hydroxamic

acid from ether.

de wish to express our sincere thinks to the Japuncsé_chhnical

advancement Society for helping us to defray part of the pqsts

of these experiments. o ) '
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